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ABSTRACT: 

PROBLEM TO BE SOLVED: To suppress the peeling of electrodes and to prevent 
reduction in luminescent area by providing a protective electrode laminated 
with a low- resistance metal film of Ti, Mo, W, Ni, Ta, Cu, Hf, Cr and an Al 
film on an electron injection electrode, and specifying the absolute value of 
the internal stress of this electrode . 

SOLUTION: A hole injection electrode is provided on a substrate, an organic 
layer is provided on it, and an electron injection electrode is provided to 
form an organic EL element. A low-resistance metal film of at least one kind 
selected from Ti, Mo, W, Ni, Ta, Cu, Hf, Cr and an Al film are laminated on the 
electron injection electrode to form a protective electrode. A Ti film is 
preferably used for the low-resistance metal film. The thickness ratio between 
the Al film and the low-resistance metal film is desirably set to 1-9. The 
absolute value of the internal stress of the protective electrode is controlled 
to 1×108 dyn/cm2 or below. The content quantity of Al in the protective 
electrode is preferably set to 50-90 at.%. 
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yy/^M (^7-7x-*7xy7h) r^s- 1 ? 
a(iii) „ fx (2-^^-5->-ry-8-^fyu 

/7h) (ijTH— ?WV9M T^S-^Adll) , 
fX (2-*+)V-6-\-*)7)V*XiX*)V-8-*J 
VSyh) (2— h7h7h) r^5-«>A(III) ««c 

[0044] C^Ii*\ fX ( 2 -^fvU- 8-^yj 
^7h) T;P5->7A(III) -/*-:t*y-fX (2- 

^^-s-^yyy^h) r^s-^Adii) . fx 
(2, 4-^f-/w-8-^yyy7h) T^S-^A 
(in) -ju-^y-fx (2, 4-^^-8-^ 

SV/yh) 7;W5^»7AdII) , fx (4-xf-;P- 

2->^-8-^y yy^h) r^5-<7A(iii) - 
ju-^y-fx (4-x^i/-2-yf-^-8-Jfy 

Vyyh) T^S-»>A(III) „ fX (2-^)V-4 
-* h^^JVyyh) T^Sx»>A(III) -ju-jJ- 

^y-fx (2-y.f-;p-4-y h^^yyy^h) 
r;us-»>A(iii) . fx (5-i^ry-2-j(^-)V- 

8-*SVSyh) T)U$.-VMU\) -u-ttV- 
\zX (5-isTS-2-X7-)U-8-*SV Syh) T 
/US^AUII) . fX (2-jt^-5-hVy)^ 
n*+)V-8-*JV JyY) T>V^.—*7J>. (Ill) -u 

-jf^y-f x ( 2 5 - h y 7;^a^f-^ 

-s-^yyy^h) r;i-5-»>A(iii) mx'i>r>xi> 

[0045] d<0H*»<J5*X h%mt LXli. #®¥6 
-1 10 5 6 9mzW&<?)7x-f\'Tyhy-t>Wm# 
6 - 1 1 4 4 5 6 mzW&fry- V y T V ->Vx. 
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1 1 



1 2 



[0046] mmim? SAmmzmafc^n-cb i o o 5 4 ] a*, fi^ja^&^fc lt«. h&s 



[oo47] -mtztsixmrnu. &%<ti> t. m&m\tfc<m%±ff^\zm&Lx^z-)5m& 
-m±±.<v*->\,mjfm&fci&ik>j?%< thima m&izx otii> fc&toir&vuzif&r& to 

0. 0 l~2 0wtZ . $*>fc*±0. 1-1 5wtZ fc^S jfctS. 

Zktfftt U>. [0055] ifc. *-rt-&At&i*Bfc:Ji. Ptttf . ». 

[ 0 0 4 8 ] a^JTCte. **\)TOrtiv\:>j'GM* 85663-2 9 569 5^&I8. ^13^2-19169 

XtfTt&Kib. V Tl±mtm£8.m®M't>Z 4^m. !BB9 S P3-7 9 2#&I8. #§^5-2 34 

iwsu MvymLo^vrmjumzmK**). n eai^&m. fH8¥5-2 3 94 5 5^&$8. mw- 

«Mk^*<^-^5*ts<^o. m?mmt<0)V& 5-299 i74^&#. *tm*7- 126225^ 
k^oWjOtfhhtf. ffimw-rtyhizwjioKm iftm^-i 26 226^*8. ^^8-100 

SmiZttZith ZkiZX*). m&m&W(nh'>%m. 172^&«. EP0 6 5 09 5 5Al^{;:iei!8£;h.T 

&mz$H£i$-*tzzktfT$. ¥tm&&mn&tz& ^h&mm.&tozm^&zkwx'zz. mzn. t 
m-t&z\ktfT°$hkki>tz. mabgimtb. *o 20 h^y-^y^'vyft^to (mitu-asts* 

[0049] M£mizm\^ti&*-/vmMm&fc& sxtn ?y vtssft. #;i^*y-;n8**ft. hvr 

co+^jffifttfUfJv*. *-/l4fcAf&i£Jl *i£<^^»i2^Xt£{fffflLTkJ:<. flf»T6fc 

moit&tok LXii. 3fcv^3fc£fc-^7S>»»ft. #{i#WfcLTfflJf Lfc9 . l^LfcOtfilfi^. 

H;ttf*-/M^*mT*l> h U 7i-;^7S [0056] *-;l/aAHSiaS:*-;waAJii:*-/W 

ft. $&fc<ix?-y^7$yi8Sft. 3f#fc»£££ft *fi£«fcfc#^rci^-&^ti. *-^aA8ii*JIffl 

[0050] m^&xmmcwt&fo k */y 30 ktfxz&. zokz. *-;i4£A«ffi ( 1 rom m 

>WmW. 3^fcli8-*yyy-;l^L-Mt£ft ^^>f^>^fxV^^c7)/h$v^fc^<7)«<o«fc:« 

*&m-k~rh&.wm*. mzhv* (8-*s»s? mt&zktfmL\,\ *KmwmmMiw.m&p)Bk 

h t^s-^a (a 1 q3) ^ffl^^t3{(f»*t Mft^fflk^:t^u\ z<7)£o%fflam 

w at. jjBco^x^rvh^-feys^ft. fh? tz^rxn. *-t\smMmm*2m&L±wtv&k%t> 

Tv->teT>mmfti:m^i<7>i>mL\>\ ftmx-t>&. zaxdKmJsmk-r&zktzxix. m 

[0051] *->i<&AmmmmcD{ti&ak m wmstmrL. mmo~7<r>m^r-yx^y h<?> 

v«5-»o^r 5 ywm. mw±m<r)*->tfm m. ■ &^m<z k s . m?fc?&%> 
tt&x-t>&hvy*-fri?7$>wmte. ze>iz\*xi- mmzm^x^zcoTi-i orags^ig^Kt,... 

[0052] Z<r>i§r£<r)m&m±. *ti?ticr>*v 0 7 iRUZ^ t»o J: o Sr-ffc^HjSrJB^T t> . ^3fefe^>fe^ft 

justg^^rr^^jcoaaifc* 1 . 1/99-99/ s^fctJ:o»i«^--&^t* J 'c^s. 

1, S&ttel 0/9 0-9 0/10. #fctt2 0/8 [0057] ^fclBtT^t^Sm^aAig 
0-80/20Sgfc^r6J:dt:-rSii:^#iL^. JiSttt. HJX (8-^yUy7h) T^5-^A 

[ 0 0 5 3] ^«<oss«. iFFm-mtzm ( a 1 q 3 ) ^os-Jf y y /-^L^-eog^ft^ 

?zmx-»>t>. ^mt^mmcom^mkthzkm m&fk^&^mmm^kwy y ^gift. 

^ L < . ftftWtCtt 1 ~8 5 rafc-rs Cl i:* 5 © £ L < . ITS? 7/-;m^«c. P >fl#«c. t U v>St# 
$f»ttt5~60ni. ^WiS-SOnit-TSifc^ff 50 ft. try 5 ^'y^ft. ^y^y y'7i- 
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1 3 

z>zt tfx-z i . m^mMmmiimmtmht: i>v 

^f&jmmvmmtmm t mmtzfmmzitmx 
[0058] m?&mm&w?&jjatwmmm 

o*mmm£^xim?&Ammz 2mamifh 
tz^mrnx-hh. 

[0059] m&#mt ixit. #5x'&m. mmm 
v>mi%^i i mtyttmm^&. wsxz&y.ov*- 

[ 0 0 6 0 ] fe7 l)V9-mz\&^ fKi&T -f 

^m. \.0)%3Ctl>%£.iit>i£Xii v-y< w-vm 20 

[ 0 0 6 1 ] ifc. E L*^«^K>ffil0^yi*^l»JR 

s i o ^mm^m^^n >y ft£ ?-y * 
[ o o 6 2 ] a*:, wmmmmx o %%tmmm 

wx/ry-y j >U9-0ytVb*)lzLXi>&\,\ 

[oo63] msmy < t^-m±. e \.mjm& 
®iru m^m><?ymm>t>m:ffl&z*hzk 30 

[0064] ibtttfHi. m*mu±m%M?wmim 
[oo65] f^-i >y-\mm\izwtzm%h%\,^ 

X^tcW--V?ifi^hX.ots:\><rmi*. U*. 

I TO. I ZOWSffi^t^-^'J-Stt^VU 
[0066] 3fc®JR*TOUL 3t^^fraiR#£D& 

v^tcfflv^**. £g<rte\^®&m^j:<Xi>& 

w Hz. m.mmi. mmttfmttzmit l% 
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[0067] *-)u&xmm. mmniivmTi&k 

ixmk.T-*}-%:%%t%*). m^mmzim 
[0068] M^m<?>mimizm$LZti%\,w. 1 

0-*Pa&T<r)M2mt u mmmto. 0 1-1 1»/ 

sec n&ft&Zbifi#&l,l\ &1z. M^T^ML 

xm*Bfcthzt mt n\ M^rm^Lxm 
jftttu* . ^mmmiz^mwfim-rh z 1 mtfh 

tifiX-th. 

[0069] zK^&m<mmz9gmmmt:m^h%> 
£%£A*.*:#tf- b *m*\iz&mmvximmh 

[0070] #s&bh£d*«e Lmm. as. mmm 
mcoELmTtLxm^ti&w. nfflmiwtw 
zmmti-tzthx-zz. emmmt. 2-2 

OVggfcSftS. 
[007 1] 

z$t>izmmizwffi-&. 

<mmi>#yxm&t:Dcxrt-7 9mwi*iizwm 

l. «K-« y^A*HSft ( SnO : 1 0*t 
%) f-^-y-/hfcLT. I TO«ffi5r 1 0 OmjSlSL 
fc. icot^co^K^mi. SA«^10 0W. XJ*~, 
fB&OEJjO. 5Pa % ^N--y^^JiAr+l%02 T 

[007 2] I TO*»^S*-^aEA«g*««K3il 

[ o o 7 3 ] &vve. states t . m^aAmst . 
[0074] MmM^<rmsL*>vy-\,zmLLx . 

UrtSrlXlO-'PaJaT^-CMEtJt. 4, 4' , 4" 
- MJX (-N- (3-^Wi-/H -N-7t- 
/UTS/ ) M)7x^T5> (OT. m-MTDAT 
A) ?:||*a[e0.2i«i/sec.T4 0n«OS$fc^ 

N, N' -y7i-/P-N, N' -m-MJ/W-4. 

4' -^'Tsy-i. 1' -h*7x-;KJaT, TP 
D) £ggff&K0. 2m/sec.T3 5iMC0ff$K3&f 
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[0077] S&fc. tVT^No. lfciSWC, 9— 
[00 78] ^THE LS^#-9->T^S£jgS 

sy§am«K 8 or-c. m^ms. 1 oia/o.* 1 o 

[0079] 10 0^Sft<064 K-/hx7^-fy<0# 

tmsmompm (%) t L*: ( k * mmxi o o 

^tixlOO/ii ) . Ife&SrSIl 
[0080] 



No. 




(dyn/cm*) 




1 <*559§) 


Al-Ti S-o-K 


+0.4X10* 


2 


2<ltti> 


Aim 


+1.6 X 10* 


10 


3 0fc«) 


Tim 


-2X10* 


30 



q3 ) £!£*j£g0.2m/sec.T5 0n«<Dff$ei&3t 

Kit. MgAg££^3f (2?B£t) TMJtMg: 
Ag=10: 1 fcT 2 0 Oni«Dff? ST SEA 
©it Lfc. 

[00 7 5] $^>t. *£E£«ofc2£, CKOEL^T 
m&W'yf&mz&L. AlTi^i (Al 70 

at%) (Qf-y-y hzm^tiDcx'^frnzx*)^ X 

>**t9E3}0. 5PatTA 1 fcTi t<ftB£;Wfrh%: 10 
Sffil'IK 3 0 0rmmcj£ML£. £ OB**'*-/ 
XtliA r £fflVK SAm^jJi5 0 OW, 9-*r», y<n 
-k% 3tt4 4 SSt >y K0S8I«9 On 

[ 0 0 7 6 ] -9->-77l/N o . ltcij^T. f—Yvht: 



[0081] Hi iD. GmmmtrAltTibcofS^ 

*u=**u a lsra^i^M*** mm 
t i ®retiEffl&j)W*z < n&<mmj:t' 

[0 08 2] <Htt0l2>Hii0licwyr;i^No. 1 

fcfcwc. m^aEAmflfflfcA 1 m ( 2 0 omw ) £x 

„'ty*fcJ:9JfftU £?>±fcTi&<lOOiw5) £ 
W» J: MMtU A ljgfcTiKfc 

[0083] zwvnw 0.11 towc s ftSS 
swrtSjE* ^nMsM 1 1 mmz LXmfelt: tzz. 

0. 4Xl0 8 dyn/c*t*-t»t. mmi tm& 
tLT^jSS<Of&3KBSS[<0«^$$-3c«>^t £$ 2% 

[0084] <Mtffl3>MtH&i20rt'>7tl'N o . 1 

MtmmzLxvyrtw o . 12m pfaenMiL 

fcfc£^ -tf-XT/l/No. 1 lfcB«tf)&#3rt£*## 



[0085] <HSfiW4>iaSMl<0^yT;PNo. 1 
fcfc^T. A 1 fcT i fc££^6«8iiitf>«gm££ 

3 0 OnmiZXrty 9 tZ& 0^L>t^y7*;PN o . 1 

Hffl-C?)?ftg#8 Oat%. $^»fcl/2Offi«rC<0 
ilg#7 0at%. €T&A«S5WC6 Oat%T*-? 

[ 0 0 8 6 ] Z-OYtV ~T)\,N o . 1 3fcOWt\ B^M 

mnftumitmm 1 1 sat lts^l^ t .r^ 

0. 4 x 1 0 8 dyn/c»*-e;&ojt. HSfctfU i: ISI8I 

[0087] <fUg#I 5 >iiSI#|4<>>»f->'T^N o . 1 
3fcfcwc. «g«ffi<7Xi^lSOA 1 iSS<0Sfi$r-9-y 
T;kN o . 1 3 fcSWfc-f Sti^Ji^Stc LX*fy~ri\s 
No. 14 5:^. Lfc b £ ^> . IfyT^N 

o. i3t^a<ofi»^*e^tnyt:. 

[0 0 88] <HJS0l6>||iS0ll~5^*^c7)-9-y 
TtMZ&^X. m^aAmffii: L-t A l L i W&ZXrt 
v 9&IZX 4 0 OnnnmmiZfmt&lUMmiBUzLX 

yy7fr*tfmiiz. ^-mt, nsiwi~5<ofi!jSK 
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[0089] immmi 
m?i$mt&zt#?zh. 3 mam 

[Hi] 




